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ABSTRACT 

Adult coho salmon, Oncorhy~ch14s krsl~tcl?, entering the Egegik River and Becharof Lake system were 

counted from towers located approximately four kilometers dq~.7~~tw;snar.fi-orn. t k  p~t!&.,gf ~ e c h a r : d -  : 

Lake. From August 7 to September 11, 1996, a total of 24,918 adult coho salmon were counted. 

Aerial suweys of the Egegik system revealed approximately 9,043 coho salmon in spawning areas. 

KEY WORDS: Coho salmon Oncorhynchus ksutch, salmon counting towers, escapement, Egegik 

River, Bristol Bay, aerial surveys. 



INTRODUCTION 

The Egegik River system (Figure 1) contains two major watersheds: (1) the Egegik River, emanating 

from Becharof Lake and nearby coastal lowlands, and (2) the King Salmon River, issuing from kn* --• 2. 

from the Kejulik Mountains and uplands in the southern portions of Katmai National Park. Both rivers 

flow into Egegik Bay near Ege& village. A commercial fishery for salmon is conducted near the 

mouths of these rivers in Egegik Bay and in nearby coastal waters (Figure 2). 

Becharof Lake is Alaska's second largest body of kesh water with a surface area of about 458 square 

miles @ue 1963). The entire lake lies within the Becharof National Wildlife Rehge. Waters of the lake 

are clear and support one of Alaska's largest sockeye salmon (Oncorhynchus nerka) populations. 

Additionally, chinook (0. tshawytscha), chum (0. gorbuscha), pink (0 .  keta), and coho salmon (0. 

kisutch), along with several freshwater species inhabit the watershed. Within the system, Becharof 

Lake and its tributaries provide the primary spawning habitat for sockeye and coho salmon. The 

Egegk River between the outlet of Becharof Lake and Egegdc Lagoon provides spawning area for all 

five salmon species. 

The King Salmon River is a glacial river and is turbid during summer and f d  but supports populations 

of all five salmon species. Its tributaries provide the primary spawning habitat for chinook and chum 

salmon in the Egegk system. 

Egegk salmon escapements have been assessed off and on by various means since 1920. Foot surveys, 

weir counts, aerial surveys, float counts, and tower counts have all been employed to provide estimates 

of escapements for several species (McCurdy, 1973). Counting towers in Egegk River have been used 

annually to count sockeye salmon escapements since 1957. Escapement estimations have focused on 

sockeye salmon which provide the largest economic return to the commercial fishery in the Egegik 

District. Budget constraints have limited the attention afforded to other species. Of all the salmon 

species, pmk and coho salmon escapements have been assessed the least. 



Coho salmon have been harvested commercially in the Egegk District (Figure 2) for most of the past 

century. Their first documented appearance in the commercial salmon case pack was in 1913. They 

enter the district later than any other salmon species, peaking in the commercial harvest around August 

16. In contrast, the sockeye harvest peaks about July 2. Most sockeye buyershie  left tk&a-m%by. t h -  . - . 
end of July. Commercial interest in harvesting coho salmon is for the most part small. It hasn't been 

worth the salmon buyers' investment in time and labor to keep processing operations open fiom late 

July until late August to obtain a few thousand coho salmon. When annual sockeye harvests slowed 

down buyers ceased operations, leaving little market opportunity for the later arriving coho salmon. 

This pattern still happens today, though generally, coho harvests have been up since the late 1970's. 

Harvests since then have ranged fiom 15,000 in 1979 to 75,000 in 1982, with an average of 

approximately 43,100 coho salmon. Commercial coho harvests over the past ten years have been fairly 

consistent (Appendix Table I), but coho escapement information has been missing. 

In order to better understand Egegk coho salmon sustainable yield, and to comprehend more hlly the 

sigmficance of coho salmon in the overall ecological regime within Becharof National Wildlife Refige, 

coho escapement data was needed. Efforts were initiated by the U.S. Fish and Wildlife Service to 

collect daily coho escapement counts and gather coho age composition data fiom Egegk River 

beginning in 1994. Usiig counting towers and equipment made available by the Alaska Department of 

Fish and Game, daily salmon counts were made at the department's counting tower sites. Following 

the 1994 season the USFWS and the Alaska Department of Fish and Game agreed to continue the 

coho counting program in 1995 and in 1996 with USFWS supplying W i g  for counting personnel 

and ADF&G supplying the personnel, equipment, facilities, and data analysis. For the results of the 

1995 season, see Russell, (1996). This report will cover the 1996 season. 

METHODS 

Two scaffold counting towers, located approximately four kilometers downstream fiom the outlet of 

Becharof Lake (Figure 3,) were left intact after the sockeye salmon counting project ceased on July 17. 



The camp was monitored by ADF&G Fish and Wildlife Technicians from the end of sockeye project to 

the beginning of the coho project. Starting on August 7, three ADF&G Fish and Wildlife Technicians 

counted all salmon species passing the tower sites until the project was terminated on September 1 1. 
I 

b * 

The north bank tower was 7.6 meters high and the south bank tower was 6.1 meters high. The crew 

was the same crew that operated the project in 1995. Polaroid sunglasses were used by the technicians 

to minimize glare off the water surface. Painted metal panels were placed on the river bottom 

perpendicular to the shore to provide a background contrast for fish spotting. Artificial lights were used 

during hours of darkness to allow counting through the night. Coho passage estimates were derived by 

expanding 10-minute counts made every hour fiom each bank. The 10-minute counts were multiplied 

by six to account for the non-counted portion of each hour. At the end of each day, hourly counts were 

totaled to provide a daily passage estimate. The data was reported daily to King Salmon via cellular 

telephone or single-side-band radio. This is basically the same procedure used since the mid 1950's to 

estimate sockeye passage at counting towers in the major rivers of Bristol Bay. 

Aerial surveys were conducted on September 27 and 28, to document terminal areas used by spawning 

coho salmon and to provide numeric estimates of spawning distribution. This was the third consecutive 

year for this type of survey. Funding for this year's survey was provided by the Department of Fish and 

Game and will continue for the next two to three years. The surveys were flown in a Cessna 180 at 

about 300 feet altitude. Fish were counted by the author. 

RESULTS and DISCUSSION 

DAILY COHO COUNTS 

The first coho salmon were noted at the counting tower site the week before counts actually began on 

August 7. From the end of July and throughout the season, sport fishing parties of four to five people 

each, were flown in by air taxis and observed by Fish and Game Technicians taking daily bag limits of 



coho salmon. The first day of counting revealed an estimated passage of 876 coho salmon. Gwen the 

above mformation, it is quite likely that a fair amount of coho salmon had already passed the tower site 

before August 7. 
-. . C .  

Dady counts of all species observed during the 1996 season are listed in Table 1. The largest dady coho 

count of 2,016 occurred on August 20, which was one week earlier than last year's peak count. 

Though coho salmon were still migrating upstream past the counting towers when the project ended 

on September 11 the daily numbers had been declining. A total of 24,918 coho salmon were counted 

during the tower project. Daily coho counts, cumulative count totals, and passage percentages by day 

are listed in Table 2. This year the 50 percent level of coho escapement counting was reached on 

August 2 1, which compares to the 50 percent level on August 14, in 1995 and on August 26, in 1994. 

SPECIES IDENTIFICATION 

Accurate identification and enumeration of migrating adult coho salmon fiom other migrating species 

of salmon was not much of a concern this year. Even though there was a large run of pink salmon this 

year, the experienced crew had little diiculty separating coho fiom other salmon species. Sockeye 

numbers were much lower during the operation of this year's project as compared to last year. Chum 

salmon were scarce, and the large number of smaller, brownish-colored pink salmon were easy to tell 

fiom the larger and darker coho salmon. By August 10, coho salmon had begun to exhibit some blush, 

maroon coloration which can also be helpll in distinguishing them during counting. 

The commercial harvest by day of all salmon species fiom the Egegk District during the period July 27 

to August 29, 1996 is listed in Table 3.  The catch data suggests that sockeye salmon were more 

available to commercial fishers in Egegk Bay than were coho salmon through the last week of July. 

After that, coho salmon predominated in the commercial catches. Given this information and allowing 

for about a week's travel time fiom the district to the tower site, this year coho salmon could be 

expected to outnumber sockeye salmon at the tower site by the first week in August. Salmon 

escapement counts and district harvests for 1996 are listed in Table 4. From the beginning of the 

project on August 7 and until the end on September 7, coho escapement counts were sigmticantly 



greater than sockeye escapement counts. These results differ fiom the 1995 run where coho didn't 

consistently outnumber sockeye in the escapement until ,4ugust 19 (Appendix Table 2). The 1994 run 

v7as similar to this year's run with coho escapement counts consistently outnumbering sockeye counts 

fiom August 7 until the end of the project (Appendix Table 3). ... .. S t  

The timing of commercial coho harvests in the Egegik. District fiom 1981 to 1996 are listed in 

Appendix Table 1. On average, 25% of the commercial coho harvest is achieved by August 9, while 

50% of the harvest occurs around August 16, and 75% by August 22. For the 1996 run, the 25%, 50% 

and 75% harvest levels were attained on August 2, 8, and 14, respectively, or about a week earlier than 

normal. Given that it takes about a week for coho salmon to travel fkom the commercial district to the 

counting towers, the 1996 run would have been expected to start showing up in peak numbers, at the 

towers, sometime around the end of the second week in August. The 1996 coho escapement counts 

did indeed peak around this time. 

AERIAL SURVEY COUNTS 

On September 27 and 28 a combined total of 9,043 coho salmon were counted during aerial surveys of 

the King Salmon River, Egegk River and the Becharof Lake system. Survey conditions were good. 

The distribution of fish counted by stream is listed in Table 5. Figures 3, 4 and 5 show stream numbers 

and locations. Of this total, 8,460 or 34% of the 24,900 coho salmon counted at the towers were 

counted upstream of the towers. The areas with the largest coho concentrations were the Egegk River 

Rapids, Salmon Creek, and the Kejulik River, each of which had 1,200 or more coho salmon counted 

in them. These three areas totaled about 67% of the total aerial count past the towers in 1996, 68% in 

1995, and 34% in 1994. Adding the aerial counts on Featherly Creek, Burl's Creek, Stream 89.8, Bear 

Creek, and Becharof Creek to the three major areas above, increases the average percent to over 80%. 

Though aerial coho counts are only indicators of escapement, aerial surveys are much less expensive 

than counting towers and they can be an expedient way to document coho escapement. Aerial counts 

above the counting towers have averaged 41% of the tower counts over the last three years. 



1996 COMAERCIAL COHO HARVEST 

Preliminary fiures indicate that the 1996 commercial coho harvest was approximately 39,300 fish, or 
. - 

slightly belo~s- the 198 1 to 1995 average of 43,100. Commercial idko Eatch rates we& average and the 

fishery remained on its normal four-day weekly schedule throughout the entire season. However, by 

the end of August, buyer interest was quite low and the last commercial salmon purchase was made on 

August 29. 

RECOMMENDATIONS 

This was the last year of the USFWS and ADF&G agreement to count coho salmon with counting 

towers and it is recommended that this expensive and time consuming method to count a few thousand 

coho salmon not be continued. Instead, it is recommended that aerial surveys be continued, which are 

less expensive and more expeditious in documenting coho salmon escapements. 

Aerial spawning ground surveys during the last three years have exposed three places that consistently 

give the highest counts; Egegk River Rapids, Kejulik River and Salmon Creek. Several other areas 

with good numbers of coho salmon observed, include: Featherly Creek, Burl's Creek, Stream 89.8, 

Bear Creek and Becharof Creek. Survey efforts should focus on these areas for baseline data in 

establishing indices of coho escapement. Other areas could be surveyed as more time and money are 

made available. 
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Table 1 . Egegik River salmon escapement counts, Egegik Tower, 1 996. 

Daily Counts 
Date Sockeye Chinook Chum Pink Coho 



Table 1. (page 2 of 2) 
Daily Counts 

Date Sockeye Chinook Chum Pink Coho 
36 12 0 0 

TOTAL 1,076,460 1 14 12 103,116 24,918 
'Counting towers were not operated from July 18 to August 6. 





Table 3. Commercial salmon catch by date and species, in numbers of fish, Egegik District, 
Bristol Bay, from July 17 to August 29, 1996. 

Effort' 
Date Hrs. Drift Set Sockeye Chinook Chum Pink Coho Total 

29-Aug 25 

Total 61 5 1,393 1,124 325,547 12 11,465 53 39,319 376,396 

' Estimated number of deliveries based on daily oral company reports. Preliminary. 

1 1  



Table 4. Comparison of coho salmon percentages in the Egegik District commercial harvest versus coho 
percentages in the Egegik River tower counts, July 17 to September 11, 1996. 

Commercial Harvest (in number of fish) ' Escapement Counts ( in number of fish) 

Date Sockeye Chum Coho Coho % Sockeye Chum Coho Coho % 

1 1 -Sep - 9 6 100.0 

' Catch data is preliminary pending fish ticket compilation. 

12 



Table 5. Aerial survey counts of  coho salmon escapement, Egegik District. 1996. 

Sunfey Kumber of Coho Salmon 
Location Date Counted 

Egegik River Drainage ' 

Egegik Lagoon 
Egegik River Rapids 
Stream 148.2 
Stream 146.4 
Stream 141.5 (Rusty Creek) 
Stream 136.8 
Stream 131.9 
Stream 127.5 
Stream 117.5 
Stream 115.8 (Featherly Creek) 
Stream 112.8 
Stream 108.7 
Stream 107.6 (Burl's Creek) 
Stream 102.1 
Stream 101.8 
Stream 99.2 (Frank's Creek) 
Stream 96.2 (Ruth River) 
Ruth Lake 
Stream 95.0 
Stream 93.5 (Otter Creek) 
Stream 91.9 
Stream 90.3 (Salmon Creek) 
Stream 89.8 
Stream 87.0 (Bear Creek) 
Stream 86.0 
Stream 84.7 
Stream 83.9 
Stream 81.2 (Cleo Creek) 
Stream 73.5 (Becharof Creek) 
Stream 71.3 
Stream 48.1 (Kejulik River) 
Stream 46.3 (Marie Creek) 
Stream 42.2 
Stream 35.5 
Stream 35.1 
Shosky Creek 
Swampy Creek 

., 

Many schooled off mouth of Myers Creek. 

All schooled off mouth 

All schooled off mouth. 

All schooled off mouth. 
All schooled off mouth. 

All of these schooled off mouth. 

All schooled off mouths of 2 tributaries. 

Most of these schooled off mouth. 

Most of these schooled off mouth 
All schooled off mouth. 
All schooled off mouth. 

Most of these upstream 

hlcludes Margaret & A l W  Creeks. 

All instream. 
All instream. 
Did not survey. 
Did not survey. 

Sub-total 8,504 

King Salmon River Drainage 

Whale Mountain Creek 
Mossy Creek 
Mink Creek 
Gertrude Creek 
Kaye's Creek 
Tahyoto Creek 
Angle Creek 
Contact Creek 
Mainstem King Salmon River 

28-Sep 122 
Did not survey. 
Did not survey. 

28-Sep 75 
Did not survey. 
Did not survey. 
Did not survey. 

28-Sep 342 
Did not survey. 

Sub-total 539 

Grand Total 9,043 

' Streams tributary to Becharof Lake are designated by the number of miles between their mouth and 
the outlet of Becharof Lake (Egegik River) as one travels clockwise around the Lake from the outlet. 
This is the same system of designation used for yeam by previous investigators. 











Figure 5. Island Arm, numbered streams. 



Appendix Table 1. Coho salmon conunercial harvest timing cliaracteristics, Egegik District, 1981 to 1996. 

Day Julian Day Julian that 
of the Cohos First Day Julian Day Julian Day Jhlian, Total ~:;lio 

First Arrival Out-numbered 25% of 50% of 75% of Conlnlercial 
of Cohos Sockeye in Coho Harvest Coho Harvest coho Harvest Harvest 

Year in Harvest Daily Harvest Achieved Achieved Achieved (No. of Fish) 

198 1-95 Average 193 214 22 1 228 23 4 43,101 

'Preliminary 



Appendix Table 2. Comparison of coho salmon percentages in the Egegik District commercial harvest versus coho 
percentages in the Egegik River tower counts, July 73 to August 30, 1995. 

Commercial Harvest (in number of fish) 

Date Sockeye Chum Coho Coho % 

Escapement Counts ( in numbcr of fish) 
C . . 

Sockeye Chum Coho Coho % 

Totals 85,838 3,440 21,810 61,536 138 7,470 

Catch data is from fish ticket database. 

' Interpolated totals. 



Append~x Table 3 Comparison of coho salmon percentages in the Egeg~k D~strict commercial hawest versus coho 
percentages In the Egegik R w r  t m r  counts, July 22 to September 16, 1994. 

Commercial Harvest ( ~ n  number of fish) ' 

Date Sockeye Chum Coho Coho % 

22-Jut 81,009 2.946 0 0.0 
23-Jul 55,767 1,709 11 0.0 
24-Jul 25,674 370 3 0.0 
25-JuI 37.252 755 1 89 0.5 
26-Jul 23.927 571 1 39 0.6 
27-Jul 15.444 345 440 2.7 
28-Jul 14.878 499 561 3.5 
29-Jul 3.933 48 142 3 4 
30-Jul 0 0 0 
31 .Jul 0 0 0 
l-Aug 3,914 188 1.211 22.8 
2-Aug 2.051 197 1.331 37.2 
3-Aug 1.411 198 1.373 46.0 
4-Aug 1,115 110 1,321 51.9 
SAug 345 81 495 53.7 
BAug 0 0 0 
7-Aug 0 0 0 
BAug 339 145 1.554 76.3 
SAug 261 92 1,446 80.4 

10-Aug 216 129 1,732 83.4 
1 l-Aug 334 278 2.869 82.4 
12-Aug 42 64 585 84.7 
1 SAug 0 0 0 
14-Aug 0 0 0 

15-Aug 115 145 2.858 91.7 
16-Aug 103 138 3.216 93.0 
17-Aug 62 84 3.461 96.0 
18-Aug 28 78 3.171 96.8 
1 S h g  3 2 635 99.2 
M-Aug 0 0 0 
21-Aug 0 0 0 
22-Aug 9 7 1,565 99.0 
23-Awl 30 8 2.868 98.7 
24-Aug 13 7 2,687 99.3 
2 S h l  3 0 1,718 99.8 

1 0 266 99.6 
27-Aug 0 0 0 
28-Aug 0 0 0 
29-w 0 0 2.417 100.0 

0 0 2,360 100.0 
31-Aug 0 0 1,840 100.0 

1*P 0 0 1 100.0 
Z*P 0 0 570 100.0 

-P 0 0 0 

-P 0 0 0 
5-P 0 0 1,134 100.0 
6-SeP 0 0 667 100.0 
7*P 0 0 M 100.0 

, e P  0 0 85 100.0 
-P 0 0 22 100.0 

1-P 0 0 0 
11-sep 0 0 0 
12-Sep 0 0 M 100.0 
1-P 0 0 70 100.0 
14-Sep 0 0 45 100.0 
15-Sep 0 0 47 100.0 
16-Sep 0 0 42 100.0 

Totals 187.270 6,248 48,431 

Escapement Counts ( in number of fish) 

Sockeye Chum . Coho Coho % 

3,666 0 . O  0 0 "  c c ' .  
6.066 0 0 0 0 
6,900 ' 0 0 0.0 
6,900 ' 0 0 0.0 
6,486 0 0 0.0 

11,376 0 0 0 0 
4,224 0 0 0.0 
5,862 0 0 0.0 
5.778 0 0 0.0 
4.752 0 0 0.0 
3.306 ' 0 0 0.0 
2.244 0 0 0.0 

624 0 6 1 .O 
114 0 30 M.8 
258 0 42 14.0 
216 ' 6 180 44.8 
204 18 318 58.9 
276 0 336 54.9 
90 0 132 59.5 
72 0 78 52.0 
60 ' 0 78 56.5 
66 6 48 40.0 
12 0 42 77.8 
18 0 24 57.1 
0 12 54 81.8 

108 0 258 70.5 
42 0 378 90.0 
42 ' 0 258 86.0 
0 0 150 100.0 

12 0 252 95.5 
24 0 744 96.9 
0 0 516 100.0 
0 0 384 100.0 
0 0 234 100.0 
0 .  0 312 100.0 
0 0 546 100.0 
0 0 84 1 00.0 
0 0 252 100.0 
0 0 678 100.0 
0 0 636 100.0 
0 0 240 100.0 
0 ' 0 436 100.0 
0 0 306 100.0 
0 0 576 100.0 
0 0 414 100.0 
0 0 462 100.0 
0 0 234 100.0 
0 0 72 1 00.0 
0 a 0 102 100.0 
0 0 102 100.0 
0 0 0 
0 0 96 100.0 

' Catch data from fish ticket database. 
Interpolated totals. 

Note: 48 cohos were counted at Egegik Tower prior to July 22, bringing season total count to 10,140 fish 
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